, where J c is the cathodic current density. As revealed in this figure, we can see that the characteristic signals for CoS start to disappear even when the FTO|CoS was immersed in the buffer solution without applied potential, indicating CoS film is not stable in phosphate electrolyte solution. In addition, the Co 2p 3/2 signal at binding energy of 781.5 eV rules out the possibility of formation of metallic cobalt. Furthermore, the P/Co/O ratio for the product after controlled-potential electrolysis at η =390 mV is 1:0.99:9.79. The decomposed CoS shows a Tafel slope of the decomposed CoS of 67 mV dec -1 and an overpotential of 220 mV is required to achieve current density of 1 mA cm -2 (c-d). The double layer capacitance (C dl ), determined using CV, can be used to estimate the effective surface area of the electrode-electrolyte solution interface.
2 (a-b) show the CVs of FTO|CoS and FTO|microCoS electrodes at various scan rates (ν). It can be found that in the region of 0.1 to 0.2 V vs. RHE, the CV waves are square-like shape, indicating the currents are mostly resulted from the charge of the double layer. The capacitances of the CoS film and microCoS were then estimated from the slope of the curve of charging current density vs. ν (c), where the slope is equal to 2C dl . However, since the area-averaged capacitance of the CoS is unknown, the relative effective surface area is calculated instead of actual effective surface area. As revealed in (c), the effective surface area of FTO|microCoS is about 16.7 times higher than that of FTO|CoS. 5 CdS NP can be selectively deposited onto the ZnO surface via the reaction between thioacetamide and cadmium hydroxide complex surface-bound on ZnO. Therefore, it is expected that when a uniform CdS NP layer is deposited on the nanoZnO surface, there is no change in microscopic surface morphology of FTO|nanoZnO (see Figs. c-d) . No obvious change in the surface morphology was observed for of FTO|nanoZnO|CdS NP , indicating that the nano-architecture of the photoelectrode is stable under PEC conditions. The UV-vis spectra in (b) show that the light absorption of the photoanode is extended to 575 nm after the CdS sensitisation. The apparent band gap, estimated from the onset of the absorption curves) of the FTO|nanoZnO|CdS NP photoanode is about 2.15 eV, which is smaller than that for the bulk CdS (2.4 eV), 6 which can be attributed to the light scattering induced by the 2-D nanostructure of nanoZnO. The XPS peaks in Zn 2p (at 1021.6 eV and 1044.6 in f), Cd 3d (104.28 eV and 411.4 eV in g), and S2p (161.2 eV and 162.3 eV in h) confirm that the formation of CdS NP on nanoZnO,
